SUMMARY Seventeen patients with Freidreich's ataxia were investigated for cardiac abnormalities using non-invasive methods. Clinical examination, routine chest radiographs and electrocardiograms were a poor guide to underlying heart involvement but using continuous ambulatory electrocardiographic monitoring, echocardiography and isotope ventriculography all patients were found to have abnormalities, even when the neurological signs were minimal. 
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Abnormalities of the heart in patients with Friedreich's ataxia have been noted since the original description of the disease. ' The clinical assessment of the cardiac status is unreliable as symptoms and signs of heart involvement usually occur late in the course of the disease.2 Although electrocardiographic studies have shown abnormalities in the majority of patients the changes are varied and non-specific.34 Recent reports of echocardiographic findings have shown conflicting results. [5] [6] [7] In an attempt to characterise the cardiac manifestations of Friedreich's ataxia in more detail -and to assess the most useful methods of detection we performed a battery of non-invasive tests in seventeen patients. All patients were found to have abnormal cardiac function by one or more of these investigations. Patients of her patients had signs of heart failure and the only common symptom described was, as in our patients, exertional dyspnoea.'9 Other authors have emphasised the difficulty in attributing dyspnoea as a manifestation of cardiac involvement in these patients with their neurological disability261720 Symptoms such as chest pain, palpitations and dizziness occur in the minority of patients and many patients with other evidence of cardiac involvement have no symptoms referable to the cardiovascular system.6 21 The presence of kyphoscoliosis in the majority of patients severely limits the value of radiography in assessment of heart size although it has been suggested that heart size may increase in the terminal stages of the disorder so that serial radiographs may be of value.2' Our finding of non-specific and variable ST segment and T wave changes in fourteen of our seventeen patients on routine 12 lead ECG is similar to the experience of others.3'4 18 22 We are not aware of any other published reports of ambulatory ECG monitoring in patients with Friedreich's ataxia. Three of our patients had a history of palpitations (Patients 9, 12, 15) but all patients were asymptomatic during the recording. Supraventricular and ventricular tachycardias have been found in up to 10% of middle-aged apparently healthy subjects and premature beats in less than 5 % of young adults. 23 The significance of short episodes of sinus arrest is also unclear. Therefore, although the use of ambulatory ECG monitoring in sixteen of our patients increased the detection rate of arrhythmias over that found with standard ECG no abnormality was particularly prominent and the significance of the abnormalities is not clear. The heart in biedreich's ataxia of the investigations done. This would tend to support the hypothesis that the association of heart disease with the neurological features of Friedreich's ataxia is due to the effects of a single pleotropic gene. 19 Rather than a single cardiomyopathy there appears to be a spectrum of heart involvement with a minority of patients showing an assymmetric septal hypertrophy, the majority showing concentric hypertrophy. There was no clear correlation of type of heart involvement with the neurological disability or with the age of the patient.
Prospective serial cardiac assessment of patients with Friedreich's ataxia especially with echocardiograms and gated blood pool ventriculograms would appear to be a promising method for determining whether there are distinct cardiomyopathies or a progression from the hypertrophic to concentric form as Barbeau has suggested.25 If there are similarities between the heart involvement in Friedreich's ataxia and other cardiomyopathies the study of the evolution of the cardiomyopathy in this disease may well act as a useful model. As the clinical features of cardiac involvement are a poor guide to the cardiac status of patients with Friedreich's ataxia it would appear wise to undertake echocardiograms at least in all patients as a guide to the patient's management.
